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EXECUTIVE SUMMARY

The United States Environmental Protection Agency (EPA) responded to the
September 11, 2001 attack upon the World Trade Center 1n conjunction with the
President's declaration of a national disaster The Federal Emergency
Management Agency (FEMA), as the federal coordinating office in the disaster,
1ssued mission assignments to EPA 1n the areas of cleaning dust/debns from the
streets of lower Manhattan, sampling the ambient environment (air and dust
samples), providing washing stations for personnel working at the WTC response
and recovery site as well as equipment and dust/debris being removed from the
site, and disposal of hazardous matenals found at the WTC stte.

Residents of lower Manhattan began to raise their concerns about the safety and
reliability of cleaning methods to remove dust and debrs from their residential
units and building facades. Traditional FEMA support programs were available.
Yet due to the unprecedented nature of the disaster and on-going concerns,
residents continued to request additional assistance After evaluating the concemns
related to indoor 1mpacts of dust and debnis and fire related particle deposition,
EPA Administrator Christine Todd Whitman formed an Interagency Indoor Air
Task Force. This group included representatives from the following agencies. the
regional and national office of the EPA, FEMA, the New York City Department
of Health and Mental Hygiene (NYCDOHMH), the New York City Department
of Environmental Protection (NYCDEP), the New York State Department of
Environmental Conservation(NYSDEC), the New York State Department of
Health (NYSDOH) the Occupational Safety and Health Agency (OSHA), and the
Agency for Toxic Substances and Disease Registry (ATSDR). The group
recommended vanous issues that could be addressed. Thus, in May 2001, EPA,
FEMA and NYC announced a voluntary cleanup program for residential units,
that would run in parallel to several other efforts to address the concerns of lower
Manhattan residents regarding the potential risks from exposure to residual WTC
dust and debnis These efforts were funded by FEMA through interagency
agreements with EPA and NYC and include:

. 1dentification of the Contaminants of Potential Concern (COPCs)

. a background study of the COPCs in upper Manhattan (Background
Study)

. mspection and cleaning of building exteriors in lower Manhattan
. Indoor Air Residential Assistance - WTC Dust Cleanup Program
. cleaning of unoccupied, uncleaned buildings, and

’ a study of cleaming techniques 1n an unoccupied building adjacent to the
WTC site that was directly impacted by the WTC collapse (WTC
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Residential Confirmation Cleaning Study)

These efforts have been conducted simultaneously to ensure that residents are
provided the opportunity to have any WTC residual matenal removed from their
untts as quickly as possible.

This report presents the results of the WTC Background Study conducted by EPA
Results from this Study cannot account for the variability with indoor
environments in general (1.e., cross contamination from outdoors to indoors, way
of life and level of cleanhness). The measurements are limited to each specific
apartment or common area sampled at that specific time the samples were
collected.

Project Objectives / Overview

The objective of this Background Study was to determine and/or estimate indoor
baseline levels or background concentrations for the presence of specific
contaminants related to building matenals and combustion byproducts that may
be released when building materials are burned during a fire. The background
concentrations denved from this Study will be used to supplement the health-
based benchmarks established n the "World Trade Center Indoor Air Assessment
Selecting Contaminants of Potential Concern and Setting Health-Based
Benchmarks" document and were identified as a potential source of alternate
cleanup values if the health-based benchmarks were not able to be achieved The
selected Contaminants of Potential Concern (COPC) includes asbestos, lead,
dioxins, polycyclic aromatic hydrocarbons (PAHs), fibrous glass and minerals
including crystalline silica (i.e., e-quartz, cnstobalite, tndymaite), caicite, gypsum,
and portlandite.

The number of buildings, residences and common spaces samples were
determined by what could practically be achieved to avoid impeding the project.
The geographical area for the Background Study (78th Street and North) was
selected based on preliminary modeling of meteorological data on September 11,
2001 and shortly thereafter. The modeling was performed by EPA’s Office of
Research and Development The distance of buildings sampled in the Study with
respect to the WTC site ranges from 8 to 19 kilometers (5 to 12 mules).

Sampling was conducted m fourteen residential buildings not impacted by the
airbome dust plume which emanated from the WTC site. When possible, samples
were collected from two residential units and from one common area, such as the
lobby, hallway, stairwell, or bullding laundry facility, in each building. In total
EPA sampled twenty-five residential units and nine common areas within the
fourteen buildings. Results of the Background Study are discussed 1n general
terms and are not specific to the umts sampled.

WORLD TRADE CENTER BACKGROUND STUDY 2



Data Assessment

The analytical data for each sample collected were evaluated for individual
apartments and cumulatively in data sets (e.g., asbestos wipe sample data for
residential dwellings, common spaces and a combined data set for residential and
common spaces) to derive a background concentration that is representative for
Manhattan.

The evaluation for individual apartments compared the reported results for each
sample to the health-based criteria developed in the “World Trade Center Indoor
Air Assessment: Selecting Contaminants of Potential Concern and Setting
Health-Based Benchmarks” report. The analytical data was presented in tabular
format for each apartment with text that explains the reported results. Any
detected concentration that exceeded the health-based benchmarks were discussed
in detail in writing and orally when requested by owner.

Cumulatively, the data were statistically evaluated in this report to provide a
mean, standard deviation, minimum and maximum. For each analyte and sample
media, a concentration representative of background for Manhattan has been
calculated (see table below) These background concentrations will be used to
supplement the health-based benchmarks established in the “World Trade Center
Indoor Air Assessment: Selecting Contaminants of Potential Concern and Setting
Health-Based Benchmarks” report and may be used as an alternative cleanup
value if the health-based benchmark cannot be achieved.

WORLD TRADE CENTER BACKGROUND STUDY 3



Revised May 14, 2003

Background concentrations that were derived based on the analytical results from the
samples collected in this study. The concentrations listed n the table represent the 95%
upper confidence limit (UCL) on the anthmetic mean.

Settled Dust
Compound Air Bulk Dust Porous Hard Surface
Surface
Asbestos o { n/a (<1%) 6,192 s/cm™
Asbestos - PCM | 0.0023 s/cc®
Asbestos - TEM | 0.00024 s/cc®
AHERA
Asbestos - TEM | 000024 s/cc®™
PCMe
MMVF 000006 s/cc™" | n/a (<1%) | 52 s/em®’
Lead 0.03 pg/m’™ | 186 mg/kg® | 1.98 pg/f*T | 1.78 pg/f®
Dioxin 0.693 ng/m*’
PAH | n/a
, (<290 pg/m’)

Alpha-quartz 61.9 pg/m™ 3.66 %" 79.6 pg/f™
(w/o max. value) | (7 8 pg/m®®)
Calcite 9 3 pg/m’™ 3.41 %" | 1323 pg/f
Cnstobalite 9.3 pg/m’” 469 %" 103.7 pg/ft?’
Gypsum 9.3 pg/m’” 2.33 %} » | 499 g/t
Portlandite 9.3 ug/m’’ 4.69 %" | 99 8 ug/f’"
Tndymite 9 3 pg/m’” 469 %* 99 8 ug/f’”
Total Dust | 14.4 mg/f

n/a - indicates that a upper confidence limit could not be calculated, value in parenthesis
indicates that the value 1s less than the detection limit

talics - indicates a theoretical UCL due to all data being below the detection limit

T - indicates the total data set was used

R - indicates only the residential data set was used
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Conclusions

In summary, the data collected from this Study, in which 1158 samples were
collected, provided calculated estimates of background concentrations for
compounds that were 1dentified as COPCs related to the World Trade Center
collapse. The estimates were shown to be consistent with other background
studies and historical data, where comparison data were available (see table
below). These estimates also provide a upper-bound point estimate that can be

used as a background concentration for the COPC report.

Comparison of estimated background values from this study to background or historical
values reported 1n the scientific literature for select compounds.

Compound

Estimated Background
UCL Value

Historical/Literature
Value

Asbestos - PCMe

000024 s/cc

0.00022 s/cct!

MMVF - air 0.00006 s/cc <0.0001 f/cc®
Lead - air 0.03 pg/m’ 0.02 pg/m’®
Lead - wipe floors 3.91 pg/ft? 3.45 pg/ft?™
Dioximn - wipe 0 693 ng/m’ 0.67 ng/m*®

™ Consumer Product Safety Commuission Study 1987

@ ATSDR 2002

® Calculated value from EPA historic ambient air lead data

@ HUD 2001
) Christmann. 1989

In addition, these data may provide a source to help address data gaps in scientific
hterature on background concentrations of building-related materials and
combustion byproducts caused by building fires.
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1.0

2.0
2.1

2.2

INTRODUCTION

A Background Study of the Contaminants of Potential Concern (COPCs) in upper
Manhattan was conducted 1n parallel to several other efforts to address the
concerns of lower Manhattan residents regarding the potential nisks from exposure
to residual WTC dust and debris These efforts were funded by FEMA through
agreements with EPA and the City of New York (NYC).

While there are background reference levels for a few indoor air pollutants,
comprehensive reference levels (i.€ , normative concentrations) for typical
residences do not exist for several reasons. In contrast to the situation for many
outdoor air pollutants which have been routinely momtored for decades because
of legislative mandates, no such legislation exists for indoor air pollutants.

Indoor monitoring has been generally limited because of its cost, the difficulty of
obtaining access to residences due to privacy issues as well as the noise and
inconvenience of sampling equipment and momnitoring instrumentation. The size
of a nationally representative monitoring network for residences could also be
large and therefore require costly and complex studies because of the need to
capture variability due to regional differences in housing construction, differences
in residential types (e.g., apartments vs. single-family detached houses), seasonal
differences in operation of the residence (e.g., heating vs. air conditioning),
differences 1n human activities (e.g., smoking, cleaning methods...) occupant
demographics and density, age of housing and related housing maintenance
practices (e g., use of lead-based paint). In summary, useful reference levels for
air pollutants or contaminants indoors typically do not exist.

BACKGROUND AND PROJECT DESCRIPTION
Background

In June 2002, EPA entered into an agreement with FEMA 1n order to continue to
assess the impacts of possibie contamination from WTC related dust in indoor
residential environments. As part of this assessment, EPA needed to 1dentify
what levels of pollutants existed in mdoor residential environments in New York
City prior to September 11, 2001 To accomplish this, EPA developed and
implemented a plan for sampling and analyzing the dust present in residential
buildings located in upper Manhattan that were not affected by the collapse of the
WTC from which to infer contamination levels in downtown residential building
prior to September 11, 2001.

Purpose/Objective

The objective of the Background Study was to determine indoor baseline levels or
background concentrations for the presence of specific contaminants related to
materials used during the construction of buildings, materials that are typically
found within occupied buildings and any combustion byproducts caused by fires.

WORLD TRADE CENTER BACKGROUND STUDY 6
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The background concentrations denved from this Study will be used to
supplement the health-based benchmarks established 1n the "World Trade Center
Indoor Air Assessment Selecting Contaminants of Potential Concern and Setting
Health-Based Benchmarks" document and were identified as a potential source of
alternate cleanup values if the health-based benchmarks were not able to be
achieved.

The selected COPCs include asbestos 1n air’ by phase contrast microscopy
equivalent (PCMe), phase contrast microscopy (PCM) and transmission electron
mcroscopy (TEM) Asbestos Hazard Emergency Response Act (AHERA)?,
asbestos 1n settled dust, lead 1n air and settled dust, dioxins in settled dust,
polycyclic aromatic hydrocarbons (PAHs) 1n settled dust, fibrous glass and
minerals including alpha-quartz, cristobalite and tridymite, hereinafter referred to
as crystalline silica, and other mineral dusts including calcite, gypsum, and
portlandite in both air and settled dust. These contaminants are discussed 1n detail
1n the peer review draft report "World Trade Center Indoor Air Assessment.
Selecting Contaminants of Potential Concern and Setting Health-Based
Benchmarks" provided as Attachment A.

Project Description

Sampling was conducted in fourteen residential Manhattan buildings not
1mpacted by the airborne dust plume that emanated from the WTC site.

When possible, samples were collecled from two residential units and from one
common area, such as the lobby, hallway, stairwell, or shared laundry facility in
cach building. In total, EPA sampled twenty-five residential units and mne
commoen areas within the fourteen buildings Results of the Study are discussed
1n general terms and are not specific to the units sampled. In accordance with the
agreement for Consent for Access for Environmental Sampling for the WTC
Background Study, the addresses of the buildings and apartments, including the
identity of the volunteers, will remain confidential.

' The asbestos air samples were collected according to NIOSH 7400 (PCM)
The sample filters were analyzed using a modified AHERA method Although the total
TEM (AHERA) fiber count was recorded, a separate PCMe count was recorded by
modifying the AHERA method to count only fibers greater than Spym (micrometer) Itis
this modified AHERA PCMe fiber count that was the basis of the asbestos test results
and health based benchmarks

? The EPA regulates asbestos contaminated materials (ACMs) 1n schools via the
Asbestos Hazard Emergency Response Act (AHERA) of 1986 The AHERA schools rule
requires all public school districts and private schools to mspect all school buildings for
ACMs; to develop plans to manage asbestos 1n schools; and to carry out the plans 1n a
timely fashion The rule also provides an opportunity for parents, teachers, and other
school employees to become familiar with and involved in their school’s asbestos
management programs

WORLD TRADE CENTER BACKGROUND STUDY 7
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2.5

Project Team/Responsibilities

EPA Region 2 staff provided overall management and oversight of the project,
1dentified participant buildings, obtained access to participant buildings and
implemented the field sampling portion of the project with the assistance of
EPA’s contractor, TRC Solutions Inc. (TRC). All commumcation regarding site
work activities, work scheduling, difficulties encountered, deviations from the
QAPP/samphng plan, and project progress was addressed by the EPA Project
Officer on a daily basis. TRC provided deliverables and services associated with
the sampling operations for this project.

Data Usage

The data generated from this Study were used to establish baseline information on
residential contaminant levels found in typical NYC dwellings.

The analytical data collected were evaluated first for individual apartments and
common areas and second, cumulatively, which consisted of combining data sets
for residential dwellings and common areas (1.€., asbestos wipe sample data for
residential dwellings, common areas and a combined data set for residential and
common spaces) to derive background concentrations representative for
Manhattan.

The confidential evaluation prepared for individual apartments compared the
reported results for each sample 10 the health-based benchmarks developed 1n the
peer review draft of the "World Trade Center Indoor Air Assessment: Selecting
Contaminants of Potential Concern and Setting Health-Based Benchmarks"
document. The analytical data for each analyte were presented in tabular format
for each apartment with text that explains the reported results Any sampling that
resulted in detections exceeding the health-based benchmarks was discussed 1n a
detailed letter and orally when requested by the resident or owner.

Cumulatively, the data were statistically evaluated to provide descriptive statistics
for each analyte and sample matnx. For each analyte, a recommended
concentration that is representative of background concentrations under a given
set of assumptions, for upper Manhattan, 1s discussed 1n Section 6.0 and presented
in Table 8-1.

Results from thus Study cannot account for the variability with mdoor
environments in general (e.g., cross contamination from outdoor environments to
indoor environments, way of life, and level of cleanliness). The measurements
are limited to each specific apartment or common area sampled at that specific
time the samples were collected The selection of sample point locations within
each umt were decided in the field, on a case-by-case basis and do not represent
the entire apartment or common area sampled

WORLD TRADE CENTER BACKGROUND STUDY 8
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3.2

SAMPLING APPROACH/RATIONALE
Selection of Sampling Area Location

The geographical area (Figure 1) for the Background Study (78th Street and
North) was selected based on preliminary modeling of meteorological data on
September 11, 2001 and shortly thereafter. The modeling was performed by
EPA’s Office of Research and Development (Huber, 2003). This geographical
area is an area well north of the portion of Manhattan that may have been affected
by the deposition of particulate matter from the collapse of the WTC The
distance of buildings sampled in the Study with respect to the WTC site ranges
from 8 to 19 kilometers (5 to 12 miles).

The modeling produced 1sopleth plots which present the dilution of the particulate
emissions from the WTC site. These plots indicate that the plume was dispersed
and diluted, with the concentration of particulate matter ranging from 1,000 to
10,000 times less than at the WTC site as one moves away from the WTC site in a
northeast direction. These isopleths are based on how much the plume was
dispersed and diluted by weather conditions and are not based on the amount of
emissions from the WTC sute.

Selection of Building Types and Obtaining Access

EPA and other members of the Indoor Air Working Group selected the building
types designated for this Study. This Study attempted to focus on sampling sites
that are similar to the downtown residential housing stock. This stock included:
post-1920 non-doorman mid-nise apartments, high-rise condomimums, high-nse
co-operatives, and turn-of-the-century tenements. Downtown residential lofts
could not be represented in the Study, since lofts located uptown are designated
for commercial use oniy.

In order to solicit volunteer participants from the targeted bulding types, a list of
buildings matching the housing stock described above was provided to EPA and
the NYCDOHMH by the New York City Department of Housing Preservation
and Development (NYCHPD).

Initially, the task of obtaining access to buildings that would be included 1n the
Study was the responsibility of NYCDOHMH. Duning the month of June, 2002
EPA assumed the responsibility for obtaining building access. EPA staff
exhausted the hst provided by the NYCHPD. Due to the lack of willing
participants on this list, the difficulty with obtaining access, and time constraints
under the Inter-Agency Agreements (IAA), EPA initiated cold calling and
essentially door to door solicitation 1n order to solicit volunteers and gain access
to buildings for participation 1n the Study. Therefore, not all of the buildings
sampled as part of the Study were obtained from the list provided. Any building
willing to participate 1n the Study was considered for samplhing until fourteen
buildings were obtained This 1s a deviation from the initial samphng plan
regarding representation of the diverse housing stock mentioned above. The

WORLD TRADE CENTER BACKGROUND STUDY 9
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3.4

buildings sampled were constructed roughly between 1892 and 1981.

EPA began the task of obtaining access to building common areas and residential
units on June 14, 2002 and continued through September 23, 2002. As access
agreements were signed and returned from volunteer participants, appointments
were scheduled for sampling of the building. Sample collection activities were
completed on September 25, 2002.

Selection Criteria for Number of Buildings, Residences and Common Space
Sampled

The number of buildings, residences and common spaces samples were
determined by what could practically be achieved to avoid impeding the project.
There were no formal critena established for selecting the number of buildings to
be incorporated into the study or the number of residential dwellings and common
spaces to be sampled within each building due to the difficulty 1n obtaining access
and time constraints for conducting the Study.

The objective of the Study was to collect samples from at least three sites within
each building: two or more residential umts and one of the building common
spaces. For the most part this objective was met, however 1n three instances only
one common space and one apartment were sampled per building and in five
buildings access was obtained to sample two residential units per building.
Access could not be obtained to sample the common spaces of these five
buildings.

Selection of Contaminants of Potential Concern

Under the auspices of the EPA’s Interagency Indoor Air Task Force, a committee
was formed to identify the COPCs and associated health-based benchmarks for
the Indoor Air Residential Assistance - WTC Dust Cleanup Program This
committee drafted the "World Trade Center Indoor Air Assessment: Selecting
Contaminants of Potential Concern and Setting Health-Based Benchmarks" report
that was peer reviewed on October 21-22, 2002. This report 1s currently being
revised for finahzation.

Among other purposes, this report identified the selection of contaminants for
monitoring 1n the WTC Background Study and provided a measure of cleaning
effectiveness by establishing health-based benchmarks and clean-up goals for
indoor air and settled dust As such, the COPCs identified for inclusion in the
Study reflect those contaminants cited in the peer review draft of the
aforementioned report.

The development of the COPC report began with an assessment of the indoor
environment by reviewing historical information on hazardous substances that
have been associated with building fires and collapses. Many compounds,
including combustion byproducts such as dioxins and PAHs were 1dentified,
along with building materials such as asbestos and fibrous glass. In addition,

WORLD TRADE CENTER BACKGROUND STUDY 10
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4.1

WTC ambient air, indoor air, and indoor/outdoor bulk dust monitonng data were
reviewed. Data sources included EPA's ambient air and bulk dust/debris
monitoring program www.epa.gov/wtc, OSHA's air and dust monitoring data and
the NYCDOHMH/ATSDR indoor air pilot program (NYCDOHMH 2002). A
concerted effort aiso was made by the COPC commuttee to 1dentify and review
additional sources of WTC related data from other governmental agencies (e g.,
U.S Geological Survey, NYC Board of Education), academic nstitutions,
environmental organizations, and the private sector

A semi-quantitative screening process was performed on the collected sampling
data, referenced above. Based on frequency-of-detection, concentration and
mnherent toxicity, contaminants that exceeded health-based screening levels for the
ambient air were 1dentified. Dioxin and PAHs were added to the COPC list by
thus process. In addition, building constituents with carcinogenic (asbestos) or
writant effects (fibrous glass, crystalline silica) that were consistently found 1n
bulk and indoor dust samples were 1dentified as COPCs (NYCDOHMH 2002).
Finally, lead was included based on a comparison of sampling data with existing
regulatory standards. Collectively, the resulting group of contaminants (asbestos,
lead, dioxin, PAHs, fibrous glass and crystalline silica) are called "contaminants
of potential concem" or COPCs in this report.

SAMPLING METHODOLOGY

Once building access was obtaimned and sampling scheduled, air and settled dust
samples were collected from each of the fourteen buildings and shipped to the
laboratories for analysis. All samples were collected and analyzed 1n accordance
with the approved Quality Assurance Project Plan (QAPP) for the WTC
Background Study, dated August 2002. The procedures used for sample
collection, analysis, data validation, data management and evaluation are
descnbed 1n or provided as an attachment to the approved QAPP which will be
furmshed upon request.

Sampling Procedures

Samples were collected from twenty five residential units and 9 common spaces

(1 e., seven basement Jaundry rooms and two hallways). Sampling consisted of:
indoor air samples of airborne fibers and particulate matter; microvacuum samples
of settled dust on carpeting, area rugs, upholstered fabnc furniture and/or drapery;
wipe samples of settled dust from ceilings, walls, bare floors, counter tops or table
tops; and bulk dust samples from window air conditioner filters. All samples
were collected from areas routinely used and occupied by residents, such as,
hiving rooms or bedrooms and in common areas, such as, entrance hallways or
basement laundry rooms.

A summary of the sample collection and analytical procedures used are provided
in Table 4-1 of this report. The following subsections provide brief descriptions
of the sampling procedures to place the subsequent discussion of results in
context.
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4.1.1 Indoor Air Sample Collection
Airborne fibers and particulate matter were collected by drawing a known volume

of air through a filter membrane cassette following the procedures specified in
Table 4-1. The equipment used for the collection of air samples is provided 1n
Section 4.2 of this report.

When available and permitted by the resident or building manager, some of the air
sampling was conducted employing the use of oscillating fans and/or operating
the window air conditioning units. How the air conditioning units were utilized
dunng sampling depended upon the unit’s features. For example, some units had
the option to recirculate interior air or use outside air. When this option was
available, the unit was set to recirculate internior room air. Other units did not
have this option. The intended purpose for the use of fans or window air
conditioners was to simulate typical household activity withun each umnt.

The collection of air samples did not employ the use of aggressive techniques due
to the risk of dust exposure to the residents or persons in each unit duning the
sampling activities. Aggressive sampling techniques employ the use of electnc
leaf blowers with a maximum velocity ranging from 140 miles per hour (mph) to
225 mph, and maximum air volumes ranging from 78 cubic feet per minute (cfm)
to 425 cfm 1n order to agitate dust into the air. The dust then remains suspended
in air by using fans. The aggressive techmques do not simulate “normal”
household activity or living conditions. However, as the goal of the Study was to
estimate background concentrations under typical conditions, the use of non-
aggressive sampling techniques 1s more representative of typical household
activity and living conditions.

4.1.2 Microvacuum Sample Collection
Sampies of settled dust were collected from porous surfaces using microvacuum

techniques and analyzed for asbestos and lead. Porous surfaces included carpet,
area rugs, upholstered couches, chairs, ottomans and in some cases drapery when
furniture and/or carpet were not available.

The standard test method used for the collection of asbestos microvacuum
samples is referenced 1n Table 4-1. This method descnibes the procedures for
collecting non-airbore dust samples. It is stated in sub-section 1.2.1 of the
ASTM Standard D 5755-95 that “The collection efficiency of this techmque 1s
unknown and will vary among substrates Properties influencing collection
efficiency include surface texture, adhesiveness, electrostatic properties and other
factors.” Due to the hmitation of the microvacuum sample collection method for
asbestos, the intended use of the method was to determine only the presence or
absence of asbestos contaminants.

For the purpose of this Study, lead dust samples were collected using
microvacuum techniques for the determination of lead on a loading basis
(microgram of lead per area sampled). As stated 1n section 1.3 of the ASTM
Standard E 1973-99, “Due to a number of physical factors inherent in the vacuum
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sampling method, analytical results for vacuum dust samples are not hkely to
reflect the total dust contained within the sampling area prior to sample collection
This practice generally will have a collection bias towards smaller, less dense
particles.” Since the bias of this method is known, microvacuum samples
collected for lead analysis were used for determining background loading levels.

4.1.3 Wipe Sample Collection

Wipe samples of settled dust, from nonporous hard surfaces were collected from
each unit and analyzed for asbestos, lead, dioxins, PAHs, crystalline silica, calcite,
gypsum and total dust. The methods used for the collection and analysis of wipe
samples are summarized in Table 4-1.

Wipe sampling employs the use of a cloth-like material (e g., gauze, Ghost
Wipes™ or baby wipes), wetted or pre-moistened with a solution and is
conducted by wiping an area within a template of known size,

4.1.4 Bulk Dust Sample Collection
During the development of the sampling plan and QAPP, no standard method was

found for the collection of dust and particulate matter trapped in window ar-
conditioner filters. EPA’s contractor TRC developed a procedure to collect this
material by brushing the dust and particulate matter from the filter using a
disposable brush. The dust was collected into a foil-lined stainless steel bowl. If
sufficient matenal was obtained, the sample was transferred to the appropriate
sample container for shipment to the laboratory The procedure is noted 1n Table
4-1 of this report.

In several cases there was not enough matenal on the window air-conditioner
filter for all of the analyses to be conducted. An order priontizing the analyses
was established 1n the event of insufficient matenal collected. The first container
was sent for the analysis of asbestos and man-made vitreous fibers (MMVF). If
sufficient sample material was collected for the remaining parameters, the second
container was sent for analysis of lead, crystalline silica, calcite and gypsum in
descending priority.

Dust and particulate matter of sufficient amount couid not be collected from any
of the apartment air-conditioning unit filters for the analysis of PAHs and dioxins
These parameters require a large quantity of material in order to conduct the
analyses.

4.1.5 Quality Control Samples

Quality control (QC) samples are used to assess the sampling and analytical
processes and to ensure that these processes are being conducted properly. QC
samples were collected during each day of sampling. These samples included
the collection of field spike wipe samples, field blanks and lot blanks. QC
samples were collected for microvacuum, wipe and air samples. QC samples
were not collected with the bulk dust samples due to insufficient matenal needed
to perform the analyses. Table 4-2 provides a summary of the samples collected
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for this project.

As recommended 1n the Guidelines for the Evaluation and Control of Lead-Based
Paint Hazards in Housing; U S. Department of Housing and Urban Development.
Washington, DC, 1995; Appendix 13.1: Wipe Sampling for Settled Lead-
Contaminated Dust, field spike wipe samples for lead analysis were prepared by
the laboratory. The spike samples were sent to the sampling contractor and
randomly inserted into the sample group for each building, for each day of
sampling. In total, fourteen spike samples were sent indistingushably to the
laboratory with the actual wipe samples collected for lead analysis. These spike
samples were labeled as celling wipe samples on the chain of custody 1n order to
easily identify the sample results in the database.

Field spike samples were collected for lead analysis in order to assess 1if the
laboratory digestion procedure used for the wipe matenal was capable of
achieving recovery within the QC limits of 80 to 120 %. A summary of the
results for the spiked samples and the calculated percent recovery is provided in
Table 4-3. The results of the spike samples indicate that the laboratory was able
to achieve the recovery required for the analysis of lead wipe samples within the
QC limits with the exception of sample numbers 2 and 3 which were barely
outside the QC hmuts at 79% and 78%, respectively.

Field blanks were collected for microvacuum, wipe and air samples to determine
if the sample media could become contaminated during the sampiing event. For
air and microvacuum methods, these samples were collected by opening a
separate air sampling cassette during the sample collection activities to expose 1t
to the air and then closing the cassette. Wipe field blanks are collected by
removing the wipe from 1ts container or package, shaking the wipe open and re-
folding it as would be done during the actual sampling procedure and placing the
wipe back into the sample container. The field blanks are then labeled, packaged
and shipped with the actual field samples for analysis Results of these samples
indicate that there was no contamination above the reporting limit or health-based
benchmarks that would affect the results or quality of the data.

Lot blanks were collected for microvacuum, wipe and air samples to determine 1f
the media used to collect the samples were contaminated. The lot blanks are then
labeled, packaged and shipped with the actual field samples for analysis. Results
of these samples indicate that there was no contamination above the reporting
limit or health-based benchmarks that would affect the results or quality of the
data.
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4.2  Sampling Equipment
4.2.1 Air Sampling Equipment

ANALYTE SAMPLE FLOW SAMPLE SAMPLE
MEDIA RATE PERIOD PUMP
Asbestos 0.8 um (25mm) 10 L/min 480 min. Thomas Medium
(TEM and PCM) | MCEF cassette Volume
Diaphragm Pump
MMVF 0.8 um (25mm) 10 L/min 480 min Thomas Medium
MCEF cassette Volume
Diaphragm Pump
Crystalline 5 um (37mm) PVC 2.5 L/mmn 480 min Gillian GilAir3
sihica, Calcite, | cassette through an personal
Gypsum, aluminum cyclone sampling pump
Portlandite
Lead 0 8 um {37mm) 10 L/min 480 min Thomas Medium
MCEF cassette Volume
Diaphragm Pump
4.2.2 Microvacuum Sampling Equipment
ANALYTE SAMPLE FLOW SAMPLE SAMPLE
MEDIA RATE PERIOD PUMP
Asbestos (TEM) | 045 um (25mm) 20LPM 2 minutes Gillhan GilAir3
MCEF cassette Personal
Sampling Pump
Lead 0.8 um (37mm) 2.5LPM Minimum of | Gillian GilAir3
MCEF cassette 2 minutes Personal
Samphng Pump
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4.2.3 Wipe Sampling Equipment

ANALYTE SAMPLE MEDIA | WETTING SAMPLE
SOLUTION CONTAINER
Asbestos, MMVF | 9 x 9inch, Super 10 to 20 milliliters of a 4 oz.
Polx 1200 Class 10 50 / 50 mixture of 2- polypropylene
Clean room wipes, propanol and DI Water container
Lead, Crystalline 15cmx 15 em, DI Water 50 ml
silica, Calcite, Ghost Wipes™, polyethylene
Gypsum, Total (SKC Inc., No. 225- centrifuge tubes
Dust 24fourteen)
PAHSs, Dioxins 3 x 3 inch, Cotton 2 mulhiliters of acetone 125 ml Amber
gauze glass jars with
PTFE-hned caps

4.3

44

4.2.4 Bulk Sampling Equipment
Sample equipment used for the collection of bulk dust samples from the air-

conditioner unit filters included: disposable brushes, stainless steel bowl,
aluminum foil and 4 oz. polypropylene containers.

Sample Numbering/Identification

The sample numbering/identification scheme was specific to the addresses,
building 1dentification numbers and apartment numbers sampled. For the purpose
of maintaining confidentiality of the building owners and residents, the sample
numbers are not provided in this report.

Sample Shipment

All samples were placed in plastic coolers with bagged 1ce or ice packs and
shipped to the appropriate laboratory for analysis. All sample documentation was
placed and sealed 1n a plastic bag and affixed to the underside of each cooler lid
The 1id was sealed and affixed on at least two sides with custody seals so that any
sign of tampering would be visible.

TRC packaged the samples for shipment/transport to the EPA contracted
laboratory as specified m the table below and on chain of custody forms.
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Parameters Shipment/Transportation Laboratory
Method
Dioxins Shipped Overmight Courier Paradigm Analytical
PAHs 2627 Northchase Parkway SE
Wilmington, NC 28405
Asbestos Hand Delivery: Dropped Off EMSL
Lead Daily 307 West 38" Street
Total Dust New York, NY
Crystalline silica
Calate
Portlandite EMSL would then ship all but EMSL
Gypsum the asbestos samples to their 107 Haddon Ave.
MMVF (fibrous glass) | New Jersey based laboratory Westmont, NJ
4.5 Data Validation and Reporting

4.5.1 Validation

The validation of all organic and inorganic analytical data were performed by
EPA’s Quality Assurance Technical Support (QATS) contractor in accordance
with the Standard Operating Procedures listed in Attachment B.

4.5.2 Verification

Any manual entry of data by the QATS contractor into the database was verified
by the following procedure. This procedure was followed from the inception of
the project for all spreadsheets sent by QATS to EPA for entry into the database.

a. The QATS data analyst entered the validated data into a spreadsheet format.

b. The analyst printed out a hard copy of the spreadsheet and placed it into the
raw data file.

¢ A second QATS data review analyst then reviewed every entry that was made
nto the spreadsheet.

d. The review analyst then returned file to onginal data entry analyst if errors
were found.

€. Any found errors were corrected and steps b through e were repeated.

f. Documentation of this review and verification is maintained for each data file
by the QATS contractor.

Once the verification of the data were complete, the electronic file was sent to the
EPA Region 2, Data Management Team and loaded into the database. All
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5.0

analytical results were evaluated and tabulated subsequent to validation and are
presented in Tables 6-1 through 6-6. A detailed discussion of the results and
development of background concentrations is provided 1n Section 6 0

SAMPLING PROTOCOL DEVIATIONS

The bulk samples collected were to be analyzed 1n the following order by the
contracted laboratory: asbestos, lead, crystalline silica, calcite, gypsum and
MMVEF. Due to the backlog of asbestos samples at the EMSL, New York
laboratory, the samples were shipped to the EMSL, New Jersey laboratory for the
remaining analysis. In performing the analysis for the remaiming parameters the
laboratory used all of the matenial available therefore, the asbestos analysis was
not performed on a majority of the bulk dust samples collected. This was done
without notification to the EPA Project Officer

Bulk dust samples were not collected from the common areas due to the absence
of window air-conditioner units.

The following are deviations from the QAPP for each day of sampling.

August 20, 2002 - Consent to sample was only obtained for one apartment and
the basement laundry room 1n this building. In the apartment, there was a power
failure for two (2) minutes during sampling. Sampling time was increased by
two (2) minutes to compensate for loss of volume.

August 21,2002 - Air samples could not be collected from the common area as
there were no power outlets in the area. Counter wipes could not be collected due
to lack of horizontal surfaces in the common area. Microvacuum samples could
not be collected from the common area due to absence of porous surfaces.

August 22, 2002 - Microvacuum samples could not be collected from the
common area due to absence of porous surfaces. In one of the apartments, the
pump used for the collection of crystalline silica, calcite and gypsum (SCG)
failed. The sample collection was terminated at that time and the sample data
reflected abbreviated sample duration.

August 29, 2002 - There was a power failure of five (5) minutes on pump #3
being utilized for the SCG sample. The sampling time for SCG was increased by
five (5) minutes to compensate for loss of volume. Microvacuum samples could
not be collected from the common area due to absence of a porous surface. Air
samples could not be collected from the common area as there was no power
available 1n the area.

August 30, 2002 - Microvacuum samples could not be collected from the

common area due to absence of a porous surface. The ceiling wipe sample for
asbestos could not be collected from one apartment due to acoustical textuning.
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6.1

September 4, 2002 - One apartment and the common area were sampled; access
was denied to the second apartment unit. Microvacuum samples could not be
collected from the common area due to absence of a porous surface. The common
area celling wipe sample was collected from the duct work above dryer #3 as the
ceiling had a rough stucco surface which was not suitable for wipe sampling.

September 5, 2002 - The common area was not sampled since the access
agreement was not signed.

September 6, 2002 - Microvacuum samples could not be collected in one
apartment and the common area from carpets/rugs or drapes as none were present
Ceiling samples could not be collected in the common area due to the presence of
a rough surfaced drop ceiling.

September 10, 2002 - A common area was not available for sampling.

September 12, 2002 - Couch/chair microvacuum samples could not be collected
from the apartment. Samples from the common area could not be collected due to
restricted access.

September 24, 2002 - Microvacuum samples could not be collected from the
common area due to absence of a porous surface.

September 25, 2002 - High flow air sampling pumps in the common area shut
down for twenty minutes due to power outage n part of the building. Sampling
time was extended twenty minutes to compensate for loss of volume. Air
sampling was terminated 110 minutes early 1n one unit at the request of the
owner. The owner was called out for the remainder of the day.

ANALYTICAL RESULTS AND DEVELOPMENT OF BACKGROUND
CONCENTRATIONS

The samples collected during this Study were analyzed to determine the
concentration of each analyte in the matnix 1n which it was collected. The purpose
of collecting and analyzing the samples was to estabhish background
concentrations for a select group of compounds that have been identified as
contaminants related to the collapse of the World Trade Center. As stated
previously, these background concentrations will be used to supplement the
health-based benchmarks established in the "World Trade Center Indoor Air
Assessment: Selecting Contaminants of Potential Concern and Setting
Health-Based Benchmarks"document and may be used as an alternative cleanup
value if the health-based benchmark cannot be achieved.

Methods

Deriving a background concentration for each analyte was completed using the
following guidance; Guidance for Characterizing Background Chemicals in So1l
at Superfund Sites (EPA 540-R-01-003, June 2001), Role of Background in the
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CERCLA Cleanup Program (OSWER 9285.6-07P, April 2002), and Calculating
the Upper Confidence Limuts for Exposure Point Concentrations at Hazardous
Waste Sites (OSWER 9285.6-10, December 2002).

Evaluating environmental data that are collected to establish background
concentrations of chemicals can be done using a variety of endpoints, such as
reporting ranges, arithmetic or geometnc means, or point-estimates based on a
statistical computation. The method that is used to evaluate and interpret the data
1s dependent on the application of the background concentration For this study, a
point-estimate that represented an upper-bound of the population mean was the
desired endpoint This resulted in using a statistical approach, specifically
calculating a upper confidence limit (UCL) based on the mean, for estimating an
upper-bound point estimate for each analyte 1n 1ts associated media.

Several different statistical methods can be used to estimate an UCL of a data set,
depending on the data distnbution. Two key steps were completed to estimate the
UCL for these data sets.

1) Determined the distnbution of the data (i.e., normal, lognormal, or
neither’) and,

2) Computed the UCL using the appropnate confidence interval’ (e.g.,
95%, 97.5%, 99%) and statistical method for the data distnbution

These two steps were performed with the ProUCL statistical software developed
for EPA (Lockheed Martin 2001). Based on EPA guidance (Risk Assessment
Guidance for Superfund - Part A, 1989) and standard EPA Region 2 procedures,
the samples that were reported as being below the detection limit were assigned a
value equal to one-half the laboratory-reported detection limit for the statistical
calculations”.

’If the distribution of the data is neither normal nor lognormal, 1t 1s recommended
to use a non-parametric (1.e., distribution-free) statistic to estimate the UCL

“The confidence 1nterval used to estimate the UCL was determined by the
skewness of the data For mild to moderately skewed data sets (e.g., o 1n the interval of
0.5 to 1) a 95% confidence interval was used, for moderate to highly skewed data sets
(e.g., o 1n the nterval of 1 to 2) a 97.5% confidence interval was used, and for highly to
extremely highly skewed data sets (e g., o 1n the interval of 2 to 3) a 99% confidence
interval was used.

A UCL was calculated for any data set that had vaniabihty In situations where
all of the samples were below the detection limit, but the detection limit vaned, the UCL
that was estimated was 1dentified as a theoretical value because the mean that was
calculated, from which the UCL was denved, was based only upon the detection hmit
and 1t does not include actual detected concentrations Therefore, the UCL associated
with these data sets are theoretical in nature and are reported as such.
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The program ProUCL tests the normahity/lognormality of each data set using the
Shapiro-Wilk W Test for sample sizes of 50 or smaller, and using the Lilliefors
Test for sample sizes of 51 to 1000. The data sets for this project included
samples sizes that are less than 50 and greater than 50, therefore both tests were
used depending on the sample size for each analyte. The majonty (92%) of the
data sets were neither normally (0.5%) nor lognormally (7%) distributed,
therefore a non-parametric statistic was used to estimate most of the UCLs.

Descriptive statistics, including the minimum, maximum, mean, median, standard
deviation, coefficient of vanation, skewness and vanance were calculated. In
addition, approximately ten different statistical methods were used to calculate
UCLs for each analyte’s data set. The output from these calculations also
reported descriptive statistics for the log-transformed data, which included mean,
standard deviation, coefficient of vanation, skewness, median, 80%, 90%, 95%,
and 99% quartiles. The output also included a recommendation regarding which
calculated UCL was most representative of the data set. This UCL 15 reported in
Tables 6-1 through 6-6.

The UCLs were calculated with the statistical procedures based on the findings of
Singh, Singh, and Engelhardt (1997, 1999), as referenced 1n the ProUCL users
guide (Lockheed Martin, 2001). For normally distnbuted data sets, the Student’s
t-statistic, based on an arithmetic mean, was used to calculate the UCL. For
lognormally distributed data sets, one of five different computational methods was
used, based on the log-transformed mean®, depending on the skewness of the data,
which was indicated by the standard deviation of the log-transformed data, and
the samples size. For data sets that were neither normally nor lognormally
distributed, a UCL based on the non-parametric Chebyshev theorem and
arithmetic mean was used (Lockheed Martin, 2001).

As stated above, these statistical methods were completed for each analyte,
sampling matrix (1 €., bulk dust, air, microvacuum, and wipe samples), and space
tested (1.e., resident, common area, and both combined). There were also some
matrices 1n which multiple surfaces were sampled (e g., counters, floors, and
walls), so additional calculations were conducted for different surfaces. The text
that follows explains the statistical evaluation of the data and the results of the
statistical analyses, as presented 1n tabular format (Tables 6-1 through 6-6). The
values presented in these tables provide estimates of the background concentration
for each compound and media.

An additional assessment was undertaken to provide a single recommended value
for each analyte for the air, bulk dust, porous matenals, and hard surfaces. These
values, which are summanzed in Table 8-1, can be used as a representative
background concentration for Manhattan given the statistical limitations of the
data set.

® The anti-log of the log-transformed mean 1s equal to the geometric mean
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The recommended values were determined using two priorties:

. as first prionty, a combined data set, using both the residential and
common areas and all samples from a specific media (e.g., settled dust) to
achieve a larger sample size, was used unless the data from the separate
areas were determined not to be similar’, 1n which case the second priority
was used;

. the second prionty used the data set for the residential areas for all
samples from a specific media, as the residential data sets had the second
largest sample size and this data set would reflect the background
concentration within a residential apartment.

Results and Development of Background Concentrations

The following sections present a summary of the analytical results, the
background values calculated, and a discussion that addresses the strengths and
weaknesses for the asbestos, MMVF, lead, dioxin and PAH data sets, as well as
the corresponding background value that was denved for each analyte, matrix,
type of space, and type of surface. The statistical results and calculated UCLs are
reported 1n Tables 6-1 through 6-3.

6.2.1 Asbestos®

Bulk Dust - There were three bulk dust samples collected and analyzed for
asbestos. All three samples were collected from the residential spaces. The
results for the three samples were below the detection limit of 1%. Due to the
small sample size and the results all being below the detection limmt, the UCL for
asbestos 1n bulk dust could not be calculated The data suggest that background
asbestos concentrations in bulk dust are less than 1%, however, the confidence 1n
this statement is limited due to the small sample size.

Air - There were sixty-two air samples collected, forty-eight 1n residential spaces
and fourteen 1n common spaces. Each of the samples were analyzed using Phase
Contrast Microscopy (PCM), Transmission Electron Microscopy (TEM) AHERA,
and TEM Phase Contrast Microscopy equivalents (PCMe) methods.

"The frequency of detection, range of detection, mean and calculated UCL for the
residential and common area data sets were qualitatively compared to determine if they
were similar. If any of the parameters were 1dentified as not being similar, the second
prionty was used

®For this study, the term structure and fiber are used interchangeably, although
there are mneralogical nuances and counting rules that make these two terms technically
different In general, the analyses that were completed represent fibers, however for ease
of comparison to the AHERA asbestos standard 1n a sister study, the term structure was
adopted for all asbestos TEM analyses
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PCM - There was a higher percentage of detections in the common space areas
(71%) than in the residential areas (42%) although the minium and maximum
detected concentrations were the same. The UCL for the common area (0.0058
f/cc) 1s shightly more than twice the value for the residential area (0.0023 f/cc).
This difference may not be an unusual occurrence as common areas, such as
laundry rooms and hallways may contain more fibrous material, especially in
laundry rooms and high traffic areas. Since the common space areas and the
residential areas differ, 1t i1s recommended to use the 95% UCL for the residential
spaces of 0 0023 f/cc as the background value.

TEM AHERA - There was a higher percentage of detections in the common space
areas (14%) than in the residential areas (4%) although the minimum and
maximum detected concentrations were the same. In addition, the mean for each
data set were similar. The four samples (two common area and two residential)
that had detectable concentrations of asbestos were at the detection limit of 0 0004
s/cc. Since the frequency of detection was marginally different for the common
space areas and the residential areas, 1t 1s recommended to use the 95% UCL for
the residential spaces of 0.00024 s/cc as the background value.

TEM PCMe - There was a higher percentage of detections in the common space
areas (7%) than in the residential areas (4%) although the minimum and
maximum detected concentrations were the same. In addition, the mean for each
data set were almost equal. The three samples (two common area and one
residential) that had detectable concentrations of asbestos were at the detection
limit of 0.0004 s/cc. The UCL for the common areas (0.00029 s/cc) 1s marginally
higher than the UCL for the residential area (0.00024 s/cc). The combined data
set yields a UCL that is the same value (0.00024 s/cc) as the residential UCL.
Given that the residential areas and the combined data sets provide the same UCL,
1t 1s recommended to use the 95% UCL of 0.00024 s/cc as the background value.

Microvacuum - There were 162 microvacuum samples collected, with 144 from
residential areas and 18 from common spaces. The microvacuum samples were
collected from porous materials, such as carpets, area rugs and couches. These
samples were analyzed for asbestos. The results from these analyses were quite
variable between different surfaces and between the different spaces. Asbestos
was detected more frequently 1in the common spaces (22%) and at higher
concentrations (mean = 7,145 s/cm?) than 1n the residential spaces (4%) with a
mean concentration of 2,234 s/cm’. In addition, the carpets i both spaces had
greater mean concentrations than the other porous surfaces (i.e., couches, chairs,
and drapes). As the purpose for collecting microvacuum samples for asbestos was
to determine the presence or absence of asbestos in porous items, a UCL was not
calculated for this data set.

Wipe - There were 146 wipe samples collected, with 104 from residential areas
and 42 from common spaces The wipe samples were collected from hard
surfaces including floors, walls, counters, and ceilings. These samples were
analyzed for asbestos. The results from these analyses were quite varnable
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between different surfaces and between different spaces. Overall, asbestos was
detected about twice as frequently in the common areas (26%) than 1n the
residential areas (13%). The results from the common areas had several very high
concentrations reported due to detection limits being unusually high for several
samples. This might artificially increase the background concentrations and for
this reason the common space data sets were not used for determining the
background concentration.

Based on the residential data set, the mean concentration was higher in the ceiling
samples, followed by the floor samples, then the walls, and finally the counters.
The UCLs for these surfaces were within an order of magnitude with the
exception of the UCL for the celling, which was one order of magnitude higher.
However, given that the pnmary goal is to estimate the background concentration
for a residential space, 1t is recommended to use the entire residential data set,
which includes ceilings, counters, floors, and walls to establish a background
concentration for hard surfaces The 95% UCL for this data set is 6,192 s/cm’ and
would be applicable for all hard surfaces 1n a residential space.

6.2.2 Man-Made Vitreous Fibers

Bulk Dust - There were twenty-four bulk dust samples collected and analyzed for
MMVF. All of the samples were collected from the residential spaces. The
results for the twenty-four samples were below the detection limit of 1%. As all
of the samples were below the detection limit and the same detection hmit was
used throughout the Study, the UCL for MMVF in bulk dust could not be
calculated because there was no standard deviation. The data suggest that
background MMVF concentration in bulk dust is less than 1%, however, the
confidence in this statement is limited due to the small sample size.

Air - There were sixty-two air samples collected, with forty-eight collected from
residential spaces and fourteen collected from common areas. The frequency of
detection for the common spaces (29%) was higher than the residential spaces
(2%), however the range of detections and means were very similar. The UCL for
the combined data set 1s the same as the UCL for the residential data set. Given
that the UCLs are the same, 1t 1s recommended to use the 95% UCL of 0 06 s/L or
0.00006 s/cc.

Wipe - There were 141 wipe samples collected, with ninety-nine collected from
residential spaces and forty-two from common areas. The frequency of detection
was similar between the residential (9%) and the common (11%) areas, as well as
the range of detections and the mean for the wipe data set for each space. Each
space had wipe samples collected from hard surfaces including ceilings, counters,
floors, and walls. The samples collected from the ceiling, counters, and walls in
the common spaces were all below the detection imit and a UCL could not be
calculated for these surfaces. All of the surfaces sampled from the residential
areas had UCLs that were within a factor of three. Given that the residential data
for the different surfaces were similar, as well as the data from the common areas,
1t is recommended to use the entire data set, which includes the residential and
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common spaces. This data set provides a 95% UCL of 52 s/cm? as a background
concentration for MMVF on hard surfaces.

6.2.3 Lead

Bulk Dust - There were nine bulk dust samples collected from residential spaces
and analyzed for lead There were no bulk dust samples collected from the
common areas. Lead was detected in all of the bulk samples ranging from 44
mg/kg to 242 mg/kg with a mean concentration of 126 mg/kg. -The 95% UCL for
this data set was calculated as 186 mg/kg. This UCL 1s recommended to be used
as a background concentration for lead in bulk dust.

Air - There were forty-six air samples collected, with thirty-two samples collected
from residential areas and fourteen collected from common areas. Only one
sample, collected from a residential area, had a concentration of lead that was
detectable and the lead concentration was equal to the detection limit. However,
as the detection limit for the common areas and residential area samples vaned
shightly, a theoretical background concentration can be calculated for the common
area because the range of detection limits permits a standard deviation to be
calculated. The results indicate that the frequency of detection 1s similar between
the residential areas (3%) and the common areas (0%), as well as the mean
concentration. The UCL for each space 1s similar, 0.027 ug/m’ for common areas
and 0.032 pg/m’ for the residential area, therefore 1t 1s recommended to use the
entire data set, which includes the common area and residential area, to calculate a
background concentration. The 95% UCL for the entire data set, which should be
considered the calculated background concentration, 1s 0.03 pg/m’

Microvacuum - There were 144 microvacuum samples collected, with 114
collected in residential areas and 18 collected in common areas. The
microvacuum samples were collected from porous materials including carpets,
couches, charrs, and drapes. The frequency of detection for all of the
microvacuum samples collected in the residential areas (8%) was simular to the
samples collected in the common areas (6%), as were the ranges, mean, and
calculated UCLs for the data sets for each space and each surface. Given the
similarity between the data sets, both between spaces and between surfaces, 1t 1s
recommended to use the entire microvacuum data set for estimating the
background concentration of lead in porous surfaces. This yields a 95% UCL of
1.98 pg/fi? for the background concentration of lead in porous surfaces.

Wipe - There were 114 wipe samples collected, with 80 collected 1n residential
areas and 34 collected in common areas. The wipe samples were collected from
hard surfaces including counters, floors and walls. The frequency of detection
between the residential areas (49%) and the common areas (53%) for all of the
wipe samples from each areas are similar, as are the range of detections and
means, with the exception of the maximum detected concentration on the floor 1n
the common area, which was about five times higher than the residential area.
Although the data sets are very similar for both the spaces and surfaces, the
inclusion of the maximum value for the floor in the common area of 49.2 pg/ft’ In
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the entire data for areas skews the data set and results in a 95% UCL of 4 59
ug/f’. Alternatively, if only the residential data set 1s used, the calculated 95%
UCL provides a value of 1.78 pg/ft*. Either value would be an acceptable
background concentration for hard surfaces, however 1t 1s recommended to use the
95% UCL value of 1 78 pg/ft? that was calculated using only the residential data
set because of the marginal difference in the maximum detected concentration 1n
the common areas and residential areas.

6.2.4 Dioxin

Wipe - There were 114 wipe samples collected, with 80 samples collected from
residential areas and 34 samples collected from common areas. The samples were
collected from hard surfaces including counters, floors, and walls. The samples
were analyzed for dioxin and furan congeners and the results were reported in
2,3,7,8-tetracholorodibenzo-p-dioxin (TCDD) equivalents (1.e., TEQs) Any
sample which was below the detection limit for any specific congener group was
assigned a value of Y2 of the detection limit before calculating the TEQ, thus for
the statistical analysis the reported TEQ was used without any further
modifications. In addition, the TEQ value that was used for estimating the
background concentration was the estimated maximum potential concentration

(EMPC). The TEQ EMPC value uses data that indicated the detected presence of
a compound above zero but did not meet all of QA/QC reporting level critena.

The frequency of detection between the residential areas (23%) and the common
areas (20%) were similar, as were the range of detections, means, and UCLs. The
similanty between the data sets for the residential areas and the common areas
permits the use of the entire data set for estimating the background concentration.
The 95% UCL calculated from the entire dioxin data set is 0.693 ng/m’, which
can be used as an estimate of the background dioxin concentration on hard
surfaces.

6.2.5 Polycyclic Aromatic Hydrocarbons

Wipe - There were 113 wipe samples collected, with 80 samples collected from
residential areas and 33 samples collected from common areas. The samples were
collected from hard surfaces including counters, floors, and walls. The samples
were analyzed for 23 PAH compounds, of which seven of the compounds are used
to calculate a toxicity equivalence factor (TEF). The analytical results indicate
that none of the 23 PAH compounds were detected and the TEF for each sample
would be equivalent to 290 pg/m* The detection limit was the same for each
sample that was analyzed, therefore a UCL cannot be calculated for the residential
or common area data sets due to not having a standard deviation. The data
suggest that the background concentration of PAHs on hard surfaces 1s less than
the detection limit of 0.25 pg (1.€., 250 pg/m?) for individual PAHs or 290 pg/m?
for the calculated TEF.
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6.3

Minerals and Total Dust Results - Development of Background
Concentrations

The following sections present a summary of the analytical results, the calculated
background values and a discussion that addresses the strengths and weaknesses
for the crystalline silica, calcite, gypsum, portlandite and total dust data sets, as
well as the corresponding background value that was derived for each analyte,
matnx, type of space and type of surface The statistical results and calculated
UCLs are reported in Tables 6-4 through 6-6.

6.3.1 Crystalline Silica

6.3.1.1 Alpha-quartz

Bulk Dust - There were nine bulk dust samples collected from residential areas.
These samples were analyzed for alpha-quartz. There were no bulk samples
collected from common areas. Eight of the samples detected alpha-quartz above
the detection limit with a mean value of 2 2%. The 95% UCL for alpha-quartz in
bulk dust is 3.66% and this value can be used as an estimate of the background
concentration.

Air - There were forty-six air samples collected, with thirty-two collected from
residential areas and fourteen collected from common areas. The frequency of
detection for the residential areas (25%) and the common areas (29%) are simular,
although the range of detection and mean concentrations are different. This s
primanly due to one sample value from the residential areas being elevated above
the rest of the samples in the data set. This value was determined to be a vahd
result and therefore was kept 1n the data set. There was some variabihty between
the residential and common area, primarily due to one sample, however following
the pnorities 1dentified earhier it 1s recommended to use residential data set for
estimating the background concentration due the difference in the maximum
detected concentrations. The 95% UCL for the residential data set is 61.9 pg/m’
which can be used as an estimate of background concentration for alpha-quartz in
air.

Although the value estimated above has been identified as the recommended
background concentration, an additional calculation was conducted without the
elevated value to determine a UCL that is not influenced by the elevated value.
The 95% UCL for the residential data that has the elevated value removed is 7.8
pg/m’. This value may be more representative of background, however 1t 1
unclear how common the elevated value may be in an urban environment,
therefore the recommended UCL is 61.9 ug/m’ with the recognition that 1t may be
much lower (i.e., 7.8 pg/m’).

Wipe - There were 114 wipe samples collected with eighty-one collected from
residential areas and 33 collected from common areas. The wipe samples were
collected from hard surfaces including counters, floors, and walls. The frequency
of detection between the residential areas (38%) and the common areas (61%) for
combined surfaces are not similar and the mean concentration for each type of
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surface sampled are not similar between the residential and common areas. Since
the primary focus of this Study was to determine background concentrations for
residential areas, it 1s recommended to use the data set for the residential spaces to
estimate the background concentration. The mean concentrations from each of the
surface types n the residential data set are similar, varying by less than a factor of
two, therefore it 1s recommended to use the entire residential data set, which
includes the results from the counters, floors, and walls. The 95% UCL for this
data set 1s 79.6 pg/ft>. This value can be used as an estimate of the background
concentration for alpha-quartz on hard surfaces.

6.3.1.2 Crisiobalite

Bulk Dust - There were nine bulk dust samples collected from residential areas.
These samples were analyzed for cristobalhite. There were no bulk samples
collected from common areas. None of the samples detected cristobalite above the
detection hmit. However, since the detection limit for the samples varied shghtly,
a theoretical background concentration can be calculated. The 97.5% UCL for
cristobahite m bulk dust is 4.69% and this value can be used as an estimate of the
background concentration.

Aiir - There were forty-six air samples collected with thirty-two collected from
residential areas and fourteen collected from common areas. The samples were
analyzed for cnistobalite. Cristobalite was not detected in any sample. However,
since the detection limit for the samples varied slightly, a theoretical background
concentration can be calculated using the entire combined data set from the
residential and common areas. The 95% UCL for the combined data set 15 9.3
ng/m’, which can be used as an estimate of the background concentration of
cnstobalite in air.

Wipe - There were 114 wipe samples collected with eighty samples collected in
residential areas and thirty-four in commeon areas. The samples were collected
from hard surfaces including counters, floors, and walls. The samples were
analyzed for cnstobalite. The frequency of detection for the residential areas (0%)
and the common areas (3%) were similar, as were the range of detection and mean
concentrations. Based on the similanty of the data sets between spaces and
between surfaces, 1t 15 recommended to use the entire data set, combined for
surfaces, to estimate the background concentration. The 95% UCL from this data
set provides a value of 103 7 pg/ft? as an estimate of the background concentration
of cristobalite on hard surfaces.

6.3.1.3 Tridymute

Bulk Dust - There were nine bulk dust samples collected from residential areas.
These samples were analyzed for tridymite. There were no bulk samples collected
from common areas None of the samples detected tridymite above the detection
limit. However, since the detection limut for the samples varied shightly, a
theoretical background concentration can be calculated. The 97.5% UCL for
tndymute in bulk dust 1s 4 69%, and this value can be used as an estimate of the
background concentration.
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Air - There were forty-six air samples collected with thirty-two collected from
residential areas and fourteen collected from common areas. The samples were
analyzed for tridymite. Tndymite was not detected in any sample. However, since
the detection limit for the samples varied slightly, a theoretical background
concentration can be calculated using the entire combined data set from the
residential and common areas The 95% UCL for the combined data set 15 9.3
pg/m’, which can be used as an estimate of the background concentration of
tridymite in air.

Wipe - There were 114 wipe samples collected with eighty collected from
residential areas and thirty-four collected from common areas The samples were
collected from hard surfaces including counters, floors, and walls. The samples
were analyzed for tndymite. Tridymite was not detected 1n any sample, however
since the detection hmit for the samples vaned slightly, a theoretical background
concentration can be calculated using the entire combined data set for all surfaces
from the residential and common areas. The 95% UCL for the combined data set
is 99.8 ug/f?, which can be used as an estimate of the background concentration of
tridymite on hard surfaces

6.3.2 Calcite

Bulk Dust - There were nine bulk dust samples collected from residential areas.
These samples were analyzed for calcite. There were no bulk samples collected
from common areas. Only one of the samples detected calcite above the detection
Iimit The 95% UCL for calcite in bulk dust is 3.41